APPENDIX

A

The Uncertainty of Budget Projections

I he baseline projections in this report represent the

most likely outcomes for the budget and the economy on
the basis of current trends and current laws and policies
governing taxes and spending. But considerable uncer-
tainty surrounds those projections for two reasons. First,
future legislation is likely to alter the paths of federal rev-
enues and spending. The Congressional Budget Office
(CBO) does not predict future legislation—indeed, any
attempt to incorporate future legislative changes in the
baseline would undermine its usefulness as a neutral base
against which to measure the effects of legislation. Sec-
ond, the U.S. economy and the federal budget are af-
fected by many economic and other changes that are dif-
ficult to predict. As a result, actual budgetary outcomes
will almost certainly differ from CBO’s baseline projec-
tions, even after adjustments for new legislation.

This appendix explores how the accuracy of the economic
and technical assumptions that CBO incorporates in its
baseline can affect the accuracy of its budget projections.
Looking back, the appendix describes CBO’s record of
projections and shows how reliable the agency’s current
and future five-year projections might be if they are as ac-
curate as those of the past. Looking forward, it uses hypo-
thetical scenarios to describe how the 10-year budget out-
look might differ from CBO’s baseline.

The outlook for the budget deficit or surplus (given cur-
rent laws and policies) can best be described as a large
spread, or fan, of possible outcomes around the single
line of numbers expressing CBO’s baseline. Moreover, the
spread widens as the projections extend into the future.
The fan in Figure A-1 is based on CBO’s record of accu-
racy in its five-year budget projections. The baseline bud-
get projections presented in Chapter 1—the projections
with the highest probabilities—fall in the middle of the
fan. But nearby projections in the darkest part of the fan

have nearly the same probability of occurring as do the
baseline projections. Moreover, projections that are quite
different from the baseline also have a significant prob-
ability of coming to pass. On the basis of the historical
record, any budget deficit or surplus for a particular year,
in the absence of new legislation, could be expected to fall
within the fan about 90 percent of the time and outside
the fan about 10 percent of the time. The probability that
all of the next five years of deficits or surpluses will fall
within the fan is less than 90 percent—closer to 70 per-
cent, according to CBO’s record.

While illustrative of the basic issues, Figure A-1 is based
on a short historical record. In that short period, the bud-
get may not have experienced all of the sources of uncer-
tainty that it will in the future. Thus, Figure A-1 will con-
tinue to evolve with experience, over time becoming a
better measure of the true uncertainty of current projec-
tions.

Historically, CBO’s projections have been least accurate
around cyclical turning points—times when the economy
moves from expansion to recession or vice versa—which
economists generally have the most difficulty predicting
reliably. However, from 1981 (the earliest year for which
complete data suitable for this analysis are available) until
2003, the economy experienced just three recessions (in
1981 and 1982, 1990 and 1991, and 2001) and only two
long expansions. Thus, CBO has limited information on
the uncertainty associated with its projections around
turning points.

In addition to the timing and magnitude of cyclical turn-
ing points, the longer-run economic and budgetary
trends that underlie the 10-year outlook involve uncer-
tainty. For example, measuring and forecasting the poten-
tial growth of the economy—an important part of the
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Figure A-1.

Uncertainty of CBO’s Projections of the Budget Deficit or Surplus

Under Current Policies
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Note: Calculated on the basis of CBO’s track record, this figure shows the estimated likelihood of alternative projections of the deficit or sur-
plus under current policies. The projections described in Chapter 1 fall in the middle of the darkest area. Under the assumption that
tax and spending laws and policies do not change, the probability is 10 percent that the actual deficit or surplus for each year will fall
in the darkest area and 90 percent that it will fall within the whole shaded area. The probability that all of the next five years of deficits

or surpluses will fall within the fan is less than 90 percent—closer to 70 percent, according to CBO’s record.

Actual deficits or surpluses will of course be affected by legislation enacted in coming years, including decisions about discretionary
spending. The effects of future legislation are not included in this figure.

For an explanation of how CBO calculates the probability distribution underlying this figure, see Uncertainties in Projecting Budget
Surpluses: A Discussion of Data and Methods (April 2003), available at www.cbo.gov; an update of that publication will be available

shortly.

10-year projections—require making assumptions about
many factors that affect the growth of capital, the labor
supply, and total factor productivity (which reflects the
productivity of both capital and labor combined). Even
small changes in the projected growth rate of potential
output can have significant budgetary implications over
the course of 10 years. Much uncertainty surrounds fac-
tors such as the gains in productivity from more efficient
use of the capital already acquired, the pace of future
technological improvements in IT (information technol-
ogy) equipment, the impact of changes in the educational
status of workers, the effect of undocumented immigra-
tion on the size and skills of the labor force, the implica-
tions of changes in work and retirement patterns, and de-
velopments in the world economy.

In the absence of a sufficient historical record to con-
struct a fan chart, a way to illustrate the uncertainty of
10-year projections is to calculate the effects of specific
sets of alternative assumptions on the outlook for the
economy and the budget. For that purpose, CBO has as-
sembled two scenarios that differ primarily in their as-
sumptions about cyclical conditions in the next few years,
the level of total factor productivity, the revenues arising
from a given level of overall economic activity, and the
growth of medical costs over the next decade. The range
of outcomes is very large for the 10-year projections, and
about two-thirds of the effects of uncertainty occur in the
last five years of the projection period.
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The Accuracy of CBO’s Past
Budget Projections

Baseline budget projections are bound to deviate from ac-
tual outcomes, but assessing the accuracy of previous pro-
jections is not a simple matter. As described, baseline pro-
jections are meant to serve as a neutral reference point for
evaluating policy changes, so they make no assumptions
about future legislation that might alter current budget
policies. To focus on the accuracy of the baseline as a ref-
erence point, this appendix presents inaccuracies in pro-
jecting that stem from economic and technical factors
and exclude the estimated effects of new legislation.

CBO assessed the accuracy of its past annual projections
by comparing them with actual budgetary outcomes and
attempted to determine the sources of differences after
adjusting for the estimated effects of policy changes (see
Box A-1). The comparisons included 22 sets of projec-
tions for the ongoing fiscal year (the one in which the
projections were made), 21 sets for the following fiscal
year (referred to as the budget year), and 17 to 20 sets of
projections that extend four more years into the future.!
CBO used only the first five years of projections because
its record of 10-year projections is not long enough for
drawing conclusions.

On average, the absolute difference (without regard to
whether the difference was positive or negative) between
CBO’s estimate of the federal deficit or surplus and the
actual result was 0.5 percent of gross domestic product
(GDP) for the ongoing fiscal year and 1.2 percent for the
budget year; by the fourth year beyond the budget year,
that difference, adjusted for the effects of subsequent
legislation, rose to 3.0 percent (see Table A-1). If those av-
erages were applied to CBO’s current baseline, the actual
deficit or surplus could be expected to differ in one direc-

1. The projections are those made in July 1981 and CBO’s winter
projections (usually published in January) from 1983 through
2003. Insufficient data were available to use projections made
before 1981 or the projections made in early 1982. For projec-
tions made in 1998 and before, a full five years of estimates could
be used. For projections made since that date, progressively
shorter spans of estimates were used because the most recent
actual data against which they could be compared were for fiscal
year 2003. To calculate the role of policy changes, CBO used esti-
mates of the budgetary effects of legislative changes that were
made close to the time that the legislation was enacted. (CBO has
also examined in detail its record of economic forecasting. See
Congressional Budget Office, CBO’s Economic Forecasting Record
[October 2003], available at www.cbo.gov.)

THE UNCERTAINTY OF BUDGET PROJECTIONS

tion or the other from the corresponding projection by
roughly $60 billion in 2004, $140 billion in 2005, and
$440 billion in 2009, aside from the effects of legislative
changes.

Misestimates of revenues have generally been larger than
misestimates of outlays, reflecting the greater sensitivity
of revenues to economic developments. In absolute
terms, revenue projections differed from actual outcomes
by an average of about 2.1 percent for the current year,
4.9 percent for the budget year, and 10.9 percent for the
fourth year beyond the budget year. Inaccuracies in out-
lay projections were about a third smaller than those in
revenue projections for the current year and between a
third and a half as large for the budget year and subse-
quent years. (Those inaccuracies in outlays include mises-
timates of spending for net interest, which are signifi-
cantly affected by the misestimates of revenues.)

The misestimates of the budget’s bottom line have gone
in both directions: sometimes the projections have been
too high and at other times too low. On average, CBO’s
projection of the deficit or surplus has tended to be
slightly pessimistic for the current year (that is, CBO
overestimated deficits), on the mark for the budget year,
and slightly optimistic for the other four years.

Similar conclusions can be drawn from looking at the his-
tory of CBO’s estimates of the primary surplus—the total
budget surplus excluding net interest—for each of the 17
(six-year) baseline projections in the sample period (see
Figure A-2 on page 100).2 In each case in Figure A-2, the
shaded cone corresponds to an area similar to that shown
by the fan in Figure A-1, which is likely to cover the ac-
tual outcome about 90 percent of the time for each year
in the projections. Both figures reflect a statistical analysis
of CBO’s past misestimates of revenues and outlays.’
Misestimates above the center of the cones in Figure A-2
represent instances in which CBO underestimated the
primary surplus, whereas misestimates that lie below the
center of the cones are times when CBO overestimated

2. CBO’s analysis focuses on the primary surplus because including
net interest would muddy the comparisons, as the relationship
between budget balance and interest costs depends on interest
rates, which vary.

3. See Congressional Budget Office, Uncertainties in Projecting Bud-
get Surpluses: A Discussion of Data and Methods (April 2003), avail-

able at www.cbo.gov. An updated version will be available shortly.
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Box A-1.

How CBO Analyzed Its Past Misestimates

This appendix distinguishes inaccuracies in budget
projections that are correlated with the business cycle
from inaccuracies in assessing trends that are unre-
lated to the business cycle.! That distinction is useful
because inaccuracies in the assessment of trends are
likely to grow indefinitely as the projection horizon
extends, but inaccuracies correlated with the business
cycle are not. In fact, according to the Congressional
Budget Office’s (CBO’s) estimates, cyclical inaccura-
cies are small in the first two years of a projection pe-
riod (that is, the current year and the budget year);
for those two years CBO attempts to reflect its view
of the business cycle in its projection. Those in-
accuracies plateau for the next three years of the pro-
jection period, for which time CBO does not at-
tempt to forecast the business cycle. The remaining
inaccuracies grow almost linearly with the projection
horizon. According to that decomposition, discrep-
ancies between CBO’s budget projections five years
out and actual outcomes have consisted in roughly
equal parts of discrepancies due to business cycles
(which CBO does not attempt to project so far in
advance) and inaccuracies in assessing the economic
and other trends that underlie the budget.

For the purpose of this appendix, discretionary
spending is handled somewhat differently than in
CBO’s usual analyses of revisions to budget projec-
tions. In its analyses of revisions, CBO allots any dis-

crepancies between assumptions and outcomes to
three categories: the effects of legislation, economic
factors, and technical (estimating) factors. (For more
details about those categories, see Chapter 1.) Dis-
cretionary spending is appropriated annually
through new legislation, and as a result, legislation
accounts for the lion’s share of the differences be-
tween baseline projections and actual outlays for dis-
cretionary programs. But the split for discretionary
spending is not available consistently throughout all
of the historical record that CBO analyzes in this ap-
pendix. For that reason, CBO has excluded the small
misestimates in discretionary spending for other
(nonlegislative) reasons from its discussion of uncer-
tainty here. Because economic and technical as-
sumptions play only a small role in projections of
discretionary spending, that omission makes very lit-
tle difference to the results.

The discussion in this appendix also omits any dis-
tinction between economic and technical differences.
That distinction is somewhat arbitrary, subject to
change as the underlying economic data are revised,
and unnecessary for this analysis.

1. A detailed discussion appears in Uncertainties in Projecting
Budget Surpluses: A Discussion of Data and Methods (April
2003), available at www.cbo.gov. An updated version of that
document will be available shortly.

the primary surplus—in all cases, apart from the effects of
subsequent legislation.

As Figure A-2 shows, CBO’s baseline projections have
generally been less accurate for the out-years than in the
short run. Although the five-year budget projections
made between 1993 and 1998 tended to be too pes-
simistic, those made earlier tended to be too optimistic.
In 13 of the 17 cases (or about three-quarters of the

time), all of the misestimates of the primary deficits or
surpluses for a particular baseline fell within the fan.

Sources of Past Inaccuracies in Projecting Revenues
Misestimates of revenues are rarely attributable to a single
cause, but a few major factors can be identified. Both un-
expected recessions and unexpectedly rapid expansions
can be a problem for revenue projections—as noted ear-
lier, predicting turning points in the business cycle is one
of the most difficult challenges facing economic fore-
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Table A-1.

THE UNCERTAINTY OF BUDGET PROJECTIONS

Average Difference Between CBO’s Budget Projections and Actual Qutcomes
Since 1981, Adjusted for Subsequent Legislation

(Percent)

Year for Which the Projection Was Made

Current Budget Budget Budget Budget Budget
Year Year Year +1 Year + 2 Year + 3 Year + 4
Difference as a Percentage of GDP
Deficit or Surplus
Average difference? 0.2 0 -0.2 -0.2 -0.3 -0.4
Average absolute difference 0.5 1.2 1.7 2.1 2.5 3.0
Revenues
Average difference 0 -0.1 -0.3 -0.3 -0.4 -0.5
Average absolute difference 0.4 0.9 14 1.6 1.8 2.0
Outlays
Average difference -0.2 -0.2 -0.1 -0.1 -0.1 -0.1
Average absolute difference 0.3 0.4 0.6 0.7 1.0 1.2
Difference as a Percentage of Actual Outcome
Revenues
Average difference -0.2 -1.0 -2.2 -2.1 -2.4 -3.4
Average absolute difference 2.1 49 7.5 8.5 9.4 10.9
Outlays
Average difference -0.9 -0.8 -0.8 -0.9 -0.6 -1
Average absolute difference 1.4 2.1 2.9 3.5 4.7 5.9
Source: Congressional Budget Office.

Notes: This comparison covers the projections that CBO published in July 1981 in Baseline Budget Projections: Fiscal Years 1982-1986 and
the ones it published each winter between 1983 and 2003 in 7he Economic and Budget Outlook.

The current year is the fiscal year in which the projections are made; the budget year is the following fiscal year.

Differences are actual values minus projected values. Unlike the average difference, the average absolute difference indicates the dis-
tance between the actual and projected values without regard to whether the projections are overestimates or underestimates.

a. A positive average difference for the deficit or surplus means that, on average, CBO overestimated the deficit or underestimated the sur-

plus; and a negative average difference, the opposite.

casters. Therefore, revenues tend to be overestimated in
projections done just before recessions and underesti-
mated in projections made before rapid expansions. The
major source of inaccuracies in revenue projections made
during the economic expansion of 1995 through 2000
was the failure to predict the apparent acceleration in the
trend of growth in the economy and the economic
changes associated with it. In particular, the boom in the
stock market boosted tax revenues as investors began to
realize their capital gains. At the same time, the income of
households in the highest tax brackets grew faster than in-
come did on average, raising effective tax rates.

The unexpected shortfall in receipts from 2001 through
2003 appears to result at least in part from some unwind-
ing of the same factors that pushed receipts up above ex-
pectations in the 1995-2000 period. According to the
data that are available thus far, capital gains realizations
fell sharply in 2001 and 2002, and effective tax rates on
income besides capital gains fell in 2001, as high-income
taxpayers saw their income grow more slowly than did
other taxpayers, who faced lower marginal tax rates.
(More information on the sources of the shortfall will be-
come available when data from tax returns for 2002 are
tabulated this summer.)
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Figure A-2.

Misestimates in CBO’s Projections Made from 1981 to 1993

(Percentage of GDP)
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Notes: CY = current year; BY = budget year.
This figure shows misestimates in CBO’s projections of the primary deficit or surplus—the total deficit or surplus excluding net inter-
est—made at different times. Plotted points that lie below the center line reflect instances in which CBO underestimated the primary
deficit or overestimated the primary surplus, whereas points above the center line reflect the opposite. In each panel, the shaded cone
indicates the estimated 90 percent confidence band; that is, there was a 90 percent chance that CBO's projection would be within the
shaded area. CBO estimated that confidence band on the basis of its track record since 1981 (excluding 1982, because of insufficient
data).

The figure excludes the effects of legislation enacted after the projections were made.
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Sources of Past Inaccuracies in Projecting
Mandatory Outlays

CBO often overestimated inflation in its projections in
the early 1980s, and more recently, it anticipated an up-
turn in inflation during the late 1990s that did not occur.
Estimates of inflation that are too high result in overesti-
mates not only of cost-of-living adjustments for benefi-
ciaries of many federal programs but also of reimburse-
ments for health care providers. CBO also overestimated
unemployment rates in the 1990s, leading to correspond-
ing overstatements of caseloads for means-tested benefit
programs (such as the Food Stamp program).

Misestimates of those broad economic trends, however,
accounted for only part of the inaccuracies in past projec-
tions of mandatory outlays. The remainder came from
inaccurate assumptions about such factors as what pro-
portion of eligible individuals and families would partici-
pate in benefit programs, how sound financial institu-
tions would be, and how health care providers would
behave—factors that can be extremely difficult to predict.
For example, along with other analysts, CBO did not
fully anticipate the deposit insurance crisis of the 1980s,
and the year-by-year costs for its cleanup were highly
variable and hard to estimate. Similarly, CBO did not
completely foresee the extent of states’ use of creative fi-
nancing mechanisms to obtain federal Medicaid funds
between the late 1980s and the late 1990s, or the tempo-
rary slowing of the growth of Medicare costs in the late

1990s.

Alternative Economic and Budget
Scenarios

The fan chart is a comprehensive summary of the uncer-
tainty surrounding five-year projections. A way of look-
ing at the uncertainty of today’s 10-year projections is to
consider how different scenarios could affect the budget-
ary outcomes. Those alternative scenarios can provide a
qualitative, if less comprehensive, understanding of how
budget projections can miss the mark, although assigning
probabilities to the various outcomes is generally not pos-
sible. CBO developed two alternative scenarios that im-
ply significantly different paths for the budget. Each sce-
nario shows the effects of three economic or budgetary
developments that occur at the same time. Although each
development is plausible in isolation, the chance of all
three occurring together is very small.

THE UNCERTAINTY OF BUDGET PROJECTIONS

The alternative economic scenarios primarily reflect op-
posing views regarding the effect of the recent surge in
productivity on the level of potential gross domestic
product, or GDP (see Figure A-3). The optimistic sce-
nario used here assumes a level of potential GDP that re-
flects all of the recent surge in productivity but holds the
growth rate of potential output after 2004 at roughly that
of CBO’s economic baseline projection. As a result, the
level of potential GDP is higher throughout the 10-year
projection period. By contrast, the pessimistic scenario
assumes that none of the recent surge in productivity is
permanent, and thus it has no effect on the level of po-
tential GDP. Consequently, the level of potential GDP in
the pessimistic scenario is below that of CBO’s baseline
throughout the projection period, although its growth
rate after 2005 is also roughly the same as in the baseline.

Figure A-3.
Total Factor Productivity in the

Baseline and Alternative Scenarios
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Source: Congressional Budget Office.

The two scenarios also contain different sets of technical
assumptions, one for revenues and one for outlays. In
particular, the technical assumption for revenues is that
the revenue yield for a given set of economic assumptions
is either higher (in the optimistic scenario) or lower (in
the pessimistic scenario) than that of the baseline. The
technical assumption for outlays is that the growth of
costs for Medicare and Medicaid will be slower (optimis-
tic) or faster (pessimistic) than in the baseline, for a given
set of economic assumptions.
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Finally, the alternative scenarios reflect different assump-
tions about the rate of growth of the GDP price index rel-
ative to the consumer price index for all urban consumers
(CPI-U), a relationship that is important for budget pro-
jections. If the GDP price index grows rapidly in compar-
ison to the CPI-U, projections of revenue growth will be
stronger relative to projections of outlay growth. The op-
timistic scenario assumes that growth of the GDP price
index is the same as that of the CPI-U; the baseline as-
sumes that the former will grow relatively more slowly
over the medium-term projection; and the pessimistic
scenario, that the former will grow even more slowly in
relative terms.

The two scenarios show a wide range of possible budget-
ary outcomes. In comparison with CBO’s baseline, the
optimistic scenario implies a cumulative surplus that is

roughly $4 trillion (or 13 percent of total outlays) greater
over the 10 years from 2005 through 2014, whereas the
pessimistic scenario implies a cumulative deficit that is
about $4 trillion less. In each case, close to two-thirds of
the difference occurs in the last five years.

In the optimistic scenario, about half of the improvement
over the 2005-2014 period stems from the optimistic
economic assumptions, and roughly a third results from
the optimistic technical assumptions for revenues that
specify a higher revenue yield for a given set of economic
assumptions. The rest is attributable to the optimistic as-
sumptions about slower growth of Medicare and Medic-
aid costs. As would be expected, the budgetary effects of
the pessimistic scenario are approximately the opposite of
those of the optimistic scenario.



	Preface 
	Summary 
	The Budget Outlook 
	The Economic Outlook 

	The Budget Outlook 
	A Review of 2003 
	The Concept Behind CBO’s Baseline Projections 
	Budget Projections Under Alternative Scenarios 
	The Long-Term Outlook for the Budget 
	Changes to the Budget Outlook Since August 2003 
	The Outlook for Federal Debt 
	Trust Funds and the Budget 

	The Economic Outlook 
	Overview of the Forecast 
	Productivity Growth 
	The Output Gap and the Composition of Demand Growth 
	Unemployment, Inflation, and Interest Rates 
	The Outlook for GDP Beyond 2005 
	Taxable Income 
	Changes in the Economic Forecast Since August 2003 
	The 2003 Benchmark Revision to the National Income and Product Accounts 

	The Spending Outlook 
	Discretionary Spending 
	Entitlements and Other Mandatory Spending 
	Net Interest 

	The Revenue Outlook 
	Revenues by Source 
	Revisions to CBO’s August Revenue Projections 
	Revenue Projection in Detail 
	The Effects of Expiring Tax Provisions 

	The Uncertainty of Budget Projections 
	The Accuracy of CBO’s Past Budget Projections 
	Alternative Economic and Budget Scenarios 

	How Changes in Economic Assumptions Can Affect Budget Projections 
	Lower Real Growth 
	Higher Interest Rates 
	Higher Inflation 

	Federal Funding for Homeland Security 
	What Is Homeland Security? 
	Homeland Security and the Federal Budget 
	The Department of Homeland Security 
	Homeland Security Activities in Other Federal Agencies 
	Trends in Homeland Security Funding 
	Funding for 2004 

	The Treatment of Federal Receipts and Expenditures in the National Income and Product Accounts 
	Conceptual Differences Between the NIPAs’ Federal Sector and the Federal Budget 
	Differences in Accounting for Major Transactions 
	Newly Revised Treatment of Federal Transactions in the NIPAs 
	Presentation of the Federal Government’s Receipts and Expenditures in the NIPAs 

	CBO’s Economic Projections for 2004 Through 2014 
	Historical Budget Data 
	Contributors to the Revenue and Spending Projections 
	Glossary 

